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ABSTRACT (Maximum 200 words)
This note derives a sensitivity-bandwidth figure of merit for comparing the performance of sensors designed to measure the time derivative of D or B. This figure of merit is a dimensionless number combining sensitivity and upper frequency response (bandwidth) in a form equivalent area times the square of bandwidth.
The larger the figure of merit A, the more efficient is the design. This figure of merit is appropriate where sensor size is not a factor, but sensitivity and bandwidth are of primary concern.
*information exchange.
The established procedures for editing reports were not followed for this Technical Note. Considering the power delivered to the load at this maximum frequency appropriately normalized to the power in the incident wave and accounting for the time derivative nature of the response an appropriate dimensionlest figure of merit is defined.
The sensors of concern are designed to measure a broadband transient pulse and often drive a coaxial or twinaxial transmission line of characteristic impedance Z which is approximately frequency indepenc dent. We then assume that the load is purely resistive and frequency ind,:pendent and denote its value by Z . In common practice Z is 50 ohms A.
Electric dipole sensors
An electric dipole is constructed by two separated conductors 7 (perhaps containing some impedance loading). This can transmit an electric dipole field at large distances and low frequencies by its electric dipole moment. As a sensor (receiving antenna) its induced electric dipole moment is of concern and leads to a concept of an equivalent length (height) and an equivalent area both of which are constant vectors. In free space its impedance at low frequencies is described by a capacitance, This leads to equivalent circuits as in figure 2. 1.
Such a sensor has basic parameters at low frequencies A magnetic dipole is constructed by a conducting loop7 (perhaps with some parallel impedance loading). This can give a magnetic dipole field at large distances and low frequencies by its magnetic dipole moment.
As a sensor its induced magnetic dipole moment leads to the concepts of vector equivalent length and equivalent area. The low frequency imped- 
High Frequency Limitation
Assuming that the sensor is desired to have a time-derivative behavior then we need to determine some maximum frequency w = 2irf C C for which this time-derivative behavior is followed. This is the sensor bandwidth for a time-derivative sensor. Corresponding to the characteristic time which might be defined in terms of w or might be defined We are then interested in characteristic frequencies or times for which V and I begin to deviate from the ideal form above. 
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Extension to Sensors on Ground Planes
The previous discussion has centered around electromagnetic sensors in free space spaced away from other objects. Often it is desired to mount such sensors on conducting ground planes for measurement of the surface fields, or equivalently of the surface current and charge densities.
For this purpose the ground plane is assumed to be approximately flat, at least in the vicinity of the sensor. Here 1 is the unit dyad (identity) and 1 is a unit vector normal to the symmetry n plane.
Let us assume that the symmetry plane is replaced by a conducting .8 plane. This forces the fields to be antisymmetric so as to enforce zero tangential E on the plane, i. e.
E.
(r Note that in the presence of a ground plane one may consider incident and reflected fields as separate quantities and refer measurements to them.
More generally since ground planes are often small (say the surface of an aircraft) it is convenient to refer all measurement to p and J , or E S n and Ht, as the resulting quantities at the measurement location in the absence of the sensor. This is the convention adopted here.
In taking a particular type of sensor design and cutting it in half to mount on a ground plane some of the electrical parameters are changed.
If the original output is differential (say 10091) then the halved sensor is made to dirive half the impedance (say 50 W) neglecting introduction of transformers. In the process V is halved with I remaining the same. "The equivalent area is then halved for magnetic dipole sensors but remains the same for electric dipole sensors. This is summarized in 
